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PCardiac Imaging
re-Operative Computed Tomography Coronary
ngiography to Detect Significant Coronary Artery
isease in Patients Referred for Cardiac Valve Surgery
illem B. Meijboom, MD,*† Nico R. Mollet, MD, PHD,*† Carlos A. G. Van Mieghem, MD,*†
olanda Kluin, MD, PHD,‡ Annick C. Weustink, MD,*† Francesca Pugliese, MD,*†
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abriel P. Krestin, MD, PHD,† Pim J. de Feyter, MD, PHD, FACC*†
otterdam, the Netherlands
OBJECTIVES We studied the diagnostic performance of 64-slice computed tomography coronary angiography
(CTCA) to rule out or detect significant coronary stenosis in patients referred for valve surgery.
BACKGROUND Invasive conventional coronary angiography (CCA) is recommended in most patients
scheduled for valve surgery.
METHODS During a 6-month period, 145 patients were prospectively identified from a consecutive
patient population scheduled for valve surgery. Thirty-five patients were excluded because of
CTCA criteria: irregular heart rhythm (n 26), impaired renal function (n 5), and known
contrast allergy (n  4). General exclusion criteria were: hospitalization in community
hospital (n  4), no need for CCA (n  4), previous coronary artery bypass surgery (n  1),
or percutaneous coronary intervention (n  4). Of the remaining 97 patients, 27 denied
written informed consent. Thus, the study population comprised 70 patients (49 male, 21
female; mean age 63  11 years).
RESULTS Prevalence of significant coronary artery disease, defined as having at least 1 50% stenosis
per patient, was 25.7%. Beta-blockers were administered in 71%, and 64% received
lorazepam. The mean heart rate dropped from 72.5  12.4 to 59.5  7.5 beats/min. The
mean scan time was 12.8  1.3 s. On a per-patient analysis, the sensitivity, specificity, and
positive and negative predictive values were: 100% (18 of 18; 95% confidence interval [CI] 78
to 100), 92% (48 of 52; 95% CI 81 to 98), 82% (18 of 22; 95% CI 59 to 94), and 100% (48
of 48; 95% CI 91 to 100), respectively.
CONCLUSIONS The diagnostic accuracy of 64-slice CTCA for ruling out the presence of significant coronary
stenoses in patients undergoing valve surgery is excellent and allows CTCA implementation
as a gatekeeper for invasive CCA in these patients. (J Am Coll Cardiol 2006;48:1658–65)
ublished by Elsevier Inc. doi:10.1016/j.jacc.2006.06.054© 2006 by the American College of Cardiology Foundation
c
p
M
S
1
t
p
C
C
(
i
p
i
R
w
P
g
e
mre-operative detection of obstructive coronary artery dis-
ase (CAD) with conventional coronary angiography
CCA) is recommended in most patients scheduled for
alve surgery (1).
Although CCA is considered a safe procedure, it still
arries a small but relevant risk for major (death, stroke, or
ascular dissection) and minor (inguinal hematoma) com-
lications (2). Furthermore, the catheterization procedure is
ather expensive, as its invasive nature involves admission to
hospital or day-care facility and requires surveillance by an
xperienced team. A non-invasive, patient-friendly pre-
perative work-up for these patients would be desirable.
The newest-generation 64-slice computed tomography
CT) scanner with improved spatial and temporal resolution
hows excellent diagnostic accuracy to detect significant
oronary artery lesions (3–6). In this study, we evaluated the
From the Departments of *Cardiology, †Radiology, and ‡Cardiothoracic Surgery,
horaxcenter, Erasmus Medical Center, Rotterdam, the Netherlands.i
Manuscript received March 21, 2006; revised manuscript received June 6, 2006,
ccepted June 19, 2006.linical value of computed tomography coronary angiogra-
hy (CTCA) in patients scheduled for elective valve surgery.
ETHODS
tudy population. During a 6-month period, we screened
45 consecutive patients scheduled for valve surgery. Pa-
ients were contacted before their final pre-operative ap-
ointment requesting them to conduct an additional
TCA. Thirty-five patients were excluded because of
TCA criteria and 13 patients because of general criteria
Table 1). Of the remaining 97 patients, 27 denied written
nformed consent. Thus, the study population comprised 70
atients (49 male, 21 female; mean age 63  11 years). The
nstitutional review board of the Erasmus Medical Center
otterdam approved the study, and all 70 subjects gave
ritten informed consent.
atient preparation. Patients with an aortic stenosis and a
ood left ventricular function (LVF) with a heart rate
xceeding 65 beats/min were given 50 mg metoprolol and 1
g lorazepam 60 min before the CT scan. If the LVF wasmpaired, beta-blockers were withheld and only lorazepam
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October 17, 2006:1658–65 CT Coronary Angiography for Cardiac Valve Surgeryas administered. Patients with other valve pathology and a
eart rate above 65 and 70 beats/min were given 1 mg of
orazepam and 50 and 100 mg metoprolol, respectively. If
he LVF was impaired in these patients, the doses of
eta-blockers were reduced or not given.
can protocol. All scans were performed with a 64-slice
T scanner having a temporal resolution of 330 ms and a
patial resolution of 0.4 mm3 (Sensation 64, Siemens,
orchheim, Germany). Angiographic scan parameters were:
umber of slices per rotation, 32  2; individual detector
idth, 0.6 mm; table feed, 3.8 mm per rotation; tube
oltage, 120 kV; tube current, 900 mAs. Prospective X-ray
ube modulation was not used. Calcium scoring parameters
similar unless indicated) were a tube current of 150 mAs,
nd prospective X-ray tube modulation was used. The
adiation exposure for CTCA with this scan protocol was
alculated as 15.2 to 21.4 mSv (for men and women,
espectively) using dedicated software (WinDose, Institute
f Medical Physics, Erlangen, Germany), which is in line
ith previously reported X-ray radiation exposure (7,8).
he radiation exposure of calcium scoring (including pro-
pective X-ray tube modulation) was calculated as 1.3 to 1.7
Sv (for men and women, respectively) (9).
A bolus of 100 ml of contrast material (400 mgI/ml;
omeron, Bracco, Milan, Italy) was injected intravenously in
n antecubital vein at 5 ml/s. A bolus-tracking technique
as used to synchronize the arrival of contrast in the
oronary arteries, and the scan was started once the contrast
aterial in the ascending aorta reached a pre-defined
hreshold of 100 Hounsfield units.
able 1. Patient Inclusion
creened patient population 145
Atrial fibrillation/severe arrhythmia 26
Impaired renal function (serum creatinine 120 mmol/l) 5
Known contrast allergy 4
atient population after CTCA exclusion criteria 110
Hospitalization in community hospital 4
Percutaneous coronary intervention 4
Coronary artery bypass graft 1
No conventional angiogram 4
atient population after general exclusion criteria 97
Refusal of informed consent 27
inal patient population 70
Abbreviations and Acronyms
AHA  American Heart Association
CAD  coronary artery disease
CCA  conventional coronary angiogram
CT  computed tomography
CTCA  computed tomography coronary angiogram
ECG  electrocardiographic
LAD  left anterior descending coronary artery
LVF  left ventricular function
QCA  quantitative coronary angiography
RCA  right coronary arterysTCA  computed tomography coronary angiogram.mage reconstruction. The post-processing technique to
cquire the best possible image quality is previously de-
cribed by Mollet et al. (6). In short, images are obtained
uring a half X-ray tube rotation, resulting in an effective
emporal resolution of 165 ms. Images were reconstructed with
lectrocardiographic (ECG) gating to obtain nearly motion-
ree image quality. Optimal data sets were reconstructed in
he mid- to end-diastolic phase. If non-diagnostic image
uality was obtained, additional datasets were reconstructed
n the end-systolic phase.
uantitative coronary angiography (QCA). All scans
ere carried out within 2 months after CCA. One experi-
nced cardiologist, unaware of the results of CTCA, iden-
ified and analyzed all coronary segments, using a 17-
egment modified American Heart Association (AHA)
lassification (10).
All segments, regardless of size, were included for com-
arison with CTCA. Segments were classified as normal
smooth parallel or tapering borders), as having non-
ignificant disease (wall irregularities or 50% stenosis), or
s having significant stenosis (stenosis 50%). Stenoses
ere evaluated in 2 orthogonal views, and were classified as
ignificant if the mean lumen diameter reduction exceeded
0% as measured by validated QCA algorithm (CAAS, Pie
edical, Maastricht, the Netherlands).
T image evaluation. One observer analyzed total calcium
cores of all patients with dedicated software, and results
ere expressed as Agatston score (11). Two experienced
bservers, a radiologist and a cardiologist, unaware of the
esults of CCA, evaluated the CTCA datasets on an offline
orkstation (Leonardo, Siemens, Forchheim, Germany).
he axial slices were initially evaluated for the presence of
ignificant segmental disease, and additionally (curved) multi-
lanar reformatted reconstructions were used. Segments distal
o a chronic total occlusion were excluded because of poor
istal filling by collaterals. Inter-observer disagreements
ere resolved by consensus in a joint session.
tatistical analysis. The diagnostic performance of CTCA
or the detection of significant stenoses in the coronary
rteries with QCA as the standard of reference is presented
s sensitivity, specificity, positive and negative predictive
alues with the corresponding 95% confidence intervals
CIs). Positive (Sensitivity/[1-Specificity]) and negative ([1-
ensitivity]/Specificity) likelihood ratios are given. The
ikelihood ratio incorporates both the sensitivity and speci-
city of a test and provides a direct estimate of how much a
est result will change the odds of having a disease. Post-test
dds can be calculated by multiplying the pre-test odds by
he likelihood ratios.
Comparison between CTCA and QCA was performed
n 3 levels: patient-by-patient, vessel-by-vessel, and
egment-by-segment analysis. Furthermore, the relation of
ngina pectoris to angiographically significant CAD was
nalyzed.
A subanalysis was performed for patients with aortictenosis compared to other valve pathology and patients
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CT Coronary Angiography for Cardiac Valve Surgery October 17, 2006:1658–65ith or without angina pectoris. An unpaired 2-sided
tudent t test was performed to reveal possible differences in
ge, calcium score, and heart rate during the CTCA
etween both groups. A p value 0.05 was considered
tatistically significant.
An additional sensitivity analysis was done to investigate
he effect of nesting; repeated assessments (segment by
egment and vessel by vessel) within the same patient were
ade that were not independent observations. Interobserver
nd intraobserver variability for the detection of significant
oronary stenosis was determined by -statistics.
ESULTS
atient demographics are shown in Table 2. One patient
ad combined valve pathology: aortic stenosis and mitral
egurgitation. Beta-blockers were administered in 71% of
atients, and 64% received lorazepam. The mean heart rate
n these patients dropped within 60 min from 73  12 to
0  8 beats/min. The mean scan time was 12.8  1.3 s.
nitially all datasets were reconstructed in the mid- to
nd-diastolic phase. In 30% of the cases (21 of 70),
dditional higher-quality reconstructions from data of the
nd-systolic phase were used.
able 2. Patient Demographics (n  70)
ge (yrs)* 63  11 (35–80)
Aortic stenosis (yrs)* 68  8 (44–80)
Other valve pathology (yrs)* 59  11 (35–80)
ales 49/70 (70)
ymptoms
Angina pectoris 21 (30)
No angina pectoris 49 (70)
Previous MI 5 (7)
isk factors
Hypertension 33 (47)
Hypercholesterolemia 29 (41)
Diabetes mellitus 2 (3)
Smoker 15 (21)
Ex-smoker 4 (6)
Family history of CAD 26 (37)
Obese (body mass index 30 kg/m2) 11 (16)
Calcium score, median† 214.4
Aortic stenosis, median† 391.9
Other valve pathology, median† 116.6
alve operation
Aortic valve stenosis 31 (44)
Mitral valve insufficiency 24 (34)
Aortic valve insufficiency 9 (13)
Mitral valve stenosis 2 (3)
Pulmonary valve insufficiency 2 (3)
Congenital aortic stenosis 2 (3)
Tricuspid valve insufficiency 1 (1)
Tricuspid valve stenosis 1 (1)
Reoperation 6 (9)
onventional angiography
Absence of coronary disease 17 (24)
Non-significant disease 35 (50)
Single-vessel disease 11 (16)
Multivessel disease 7 (10)alues are n (%) unless otherwise indicated. *Age ranges. †Agatston score.
CAD  coronary artery disease; MI  myocardial infarction. Ta
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October 17, 2006:1658–65 CT Coronary Angiography for Cardiac Valve Surgeryiagnostic performance of 64-slice CT coronary angiog-
aphy: patient-by-patient analysis. The diagnostic perfor-
ance of CTCA for detecting significant stenoses on a
atient-based analysis is detailed in Table 3. Computed
omography coronary angiography documented absence of
ignificant disease in 48 patients, for an overall specificity
er patient of 92 % (Fig. 1). The severity of a stenosis was
verestimated in 4 patients who were misclassified as having
ignificant CAD. The CTCA correctly identified signifi-
ant disease in all patients (18 of 70, prevalence 25.7%) with
t least 1 significant stenosis, resulting in a sensitivity per
atient of 100% (Fig. 2). An accurate determination of the
resence or absence of significant CAD was made in 66 of
0 patients (94%). In 3 of 11 patients with single-vessel
isease, another stenosis was detected with CTCA. The
everity of these stenoses was overestimated, which resulted
igure 1. Three different types of post-processing techniques are shown: vo
nd B), a maximum-intensity projected image (C), and 3 curved multiplana
hich is confirmed by conventional coronary angiogram (CCA) (D). The
alve.n incorrect classification as multivessel disease. Agreement wetween CTCA and QCA on a per-patient level was very
ood ( value, 0.86); agreement between both techniques
or classifying patients as having no, single-vessel, or mul-
ivessel disease was good ( value, 0.78).
iagnostic performance of 64-slice CT coronary angiog-
aphy: vessel-by-vessel analysis. The mean total per-
essel calcium scores for the left anterior descending coro-
ary artery (LAD), right coronary artery (RCA), and
ircumflex coronary artery were 96.72, 47.89, and 40.22,
espectively. The diagnostic performance of CTCA for
etecting significant stenoses is detailed in Table 3. All
essels with significant disease, as classified by QCA, were
etected with CTCA. Of a total of 280 vessels, the severity
f the stenoses in these 8 vessels, 6 in the LAD and 2 in the
CA, were overestimated and scored as false positives.
greement between CTCA and QCA on a per-vessel level
-rendered computed tomography coronary angiogram (CTCA) images (A
nstructed images (E, F, and G), which show a patent right coronary artery,
t white spots (C, E, and G) represent calcifications of the stenotic aorticlume
r reco
brighas very good ( value, 0.85).
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CT Coronary Angiography for Cardiac Valve Surgery October 17, 2006:1658–65iagnostic performance of 64-slice CT coronary angiog-
aphy: segment-by-segment analysis. A total of 1,003
egments were included for comparison with QCA. Inter-
nd intraobserver variability for detection of a significant
tenosis per segment had a  value of 0.71 and 0.74,
espectively. The diagnostic performance of CTCA for
etecting significant stenoses is detailed in Table 3. Two
ignificant stenoses were detected by CTCA, but the
everity of the stenosis was underestimated. Both lesions
ere adjacent to a correctly detected stenosis. Eighteen
igure 2. Volume-rendered CTCA images (A and B) reveal the anatomy o
) disclose a significant stenosis in the left anterior descending coronary arte
mages provide an excellent overview of the coronary anatomy, they shou
bbreviations as in Figure 1.on-significant stenoses were detected with CT, and the reverity of the stenoses was overestimated, resulting in false
ositive scores. Conventional coronary angiography revealed
wall irregularities and 13 non-significant stenoses, whereas
he majority (83.3%, 15 of 18) of these segments were
alcified.
The presence of coronary calcium induced overestimation
f the severity of these stenoses with the CT scan (Table 4).
greement between CTCA and QCA on a per-segment
evel was good ( value, 0.76).
To exclude the possible confounding effect of nesting,
left coronary artery. Two curved multiplanar reconstructed images (E and
ich was corroborated by CCA (C and D). Although the volume-rendered
t be used for the diagnostic assessment of presence of coronary stenoses.f the
ry, wh
ld noandom selection of a single segment per patient was done,
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October 17, 2006:1658–65 CT Coronary Angiography for Cardiac Valve Surgerynd the diagnostic accuracy for detecting significant artery
isease resulted in a sensitivity of 100% (5 of 5; 95% CI 46
o 100), a specificity of 98% (63 of 64; 95% CI 90 to 100),
positive predictive value of 83% (5 of 6; 95% CI 36 to 99),
nd a negative predictive value of 100% (63 of 63; 95% CI
3 to 100).
ub-analysis for patients with aortic stenosis versus other
alve pathology. The sub-analysis comprised 31 patients
ith aortic stenosis and 39 with other valve pathology. The
iagnostic performance of CTCA for detecting significant
tenoses on a patient-based analysis in patients with and
ithout aortic stenosis is detailed in Table 3. The average
ge (68 vs. 59 years; p  0.0004) and calcium score (391.9
s. 116.6; p  0.02) of patients with aortic stenosis were
ignificantly higher than in patients not having aortic
tenosis (Table 2). The heart rate during CTCA for both
roups was the same (both 60 beats/min).
he relation of angina pectoris to significant CAD. The
iscordance between angina pectoris and the presence of
ignificant CAD is displayed in Figure 3. Twenty-one
atients had angina pectoris; 8 of these had significant
bstructive disease. Moreover, 10 patients of 49 without
ngina pectoris did have significant stenoses. The diagnostic
ccuracy for angina pectoris was calculated, and the sensi-
ivity, specificity, and positive and negative predictive values
ere 44% (8 of 18; 95% CI 22 to 67), 75% (39 of 52; 95%
able 4. Influence of Coronary Calcifications on Diagnostic Accu
Calcium
Score
n
(Patients)
n
(Segments)
Agatston
Score,
Mean (SD) TP TN FP
–10 23 338 0.3  0.9 0 338 0
1–400 33 465 184  131 15 443 7
01–1,000 10 146 675  23 16 124 5
1,000 4 54 1,394  2,73 3 44 6
alues in parentheses represent 95% CIs.
Abbreviations as in Tables 1 and 3.igure 3. Discordance between angina pectoris and the presence of significant
rue negative; TP  true positive; other abbreviations as in Figure 1.I 61 to 86), 38% (8 of 21; 95% CI 19 to 61), and 80% (39
f 49; 95% CI 65 to 89), respectively.
ISCUSSION
he presence of concomitant obstructive CAD in patients
ndergoing cardiac valvular surgery worsens prognosis (12–
4). Various studies have shown that combined valve and
ypass surgery of significant CAD reduced early and late
ortality (13,15). Because aortic stenosis and CAD share
ommon risk factors and occur with advancing age, and
ecause mitral regurgitation is often the consequence of
AD, concomitant, significant CAD is found in approxi-
ately one-third of these patients (16–19). Angina pectoris
s present in 25% to 35% of patients with valvular heart
isease. Angina pectoris is a poor predictor of obstructive
AD in patients with valvular disease because angina
ectoris can have multiple causes, such as left ventricular
nlargement, increased wall stress, or wall thickening with
ubendocardial ischemia (17,20). This was also shown in
ur study, and the low sensitivity of 44% and specificity of
5% are in keeping with the results observed in earlier
eports. The value of non-invasive ECG stress testing to
etect concomitant CAD is limited because of the presence
f left ventricular hypertrophy and left bundle branch block
n patients with valvular disease. Resting or exercise-
nduced wall motion abnormalities and myocardial perfu-
of 64-Slice CTCA on a Segment-Based Analysis
Kappa Sensitivity, % Specificity, % PPV, % NPV, %
— — 100 (99–100) — 100 (99–100)
0.80 100 (75–100) 98 (97–99) 68 (45–85) 100 (99–100)
0.82 94 (69–100) 96 (91–99) 76 (52–91) 99 (95–100)
0.40 75 (22–99) 88 (75–95) 33 (9–69) 98 (87–100)racy
FN
0
0
1
1coronary artery disease. FN  false negative; FP  false positive; TN 
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ests, lack sufficient accuracy for reliable detection of con-
omitant CAD (21–24).
Because of the poor predictive value of angina pectoris
nd the lack of accuracy of non-invasive tests, the following
uideline is recommended by the American College of
ardiology/AHA committee: pre-operative CCA is indi-
ated in symptomatic patients and/or those with left ven-
ricular dysfunction in men 35 years, pre-menopausal
omen 35 years with risk factors for CAD, and post-
enopausal women (1).
Non-invasive coronary angiography using 4- and 16-slice
T is a relatively recent development. The early results were
romising but lacked sufficient robustness to be useful in
linical practice, but the diagnostic performance of 64-slice
T scanners to detect coronary stenoses is very good in
atients who have a high prevalence (more than 70%) of
AD. In these patients the negative predictive value of
4-slice CT scanners is very high, allowing one to exclude
he presence of significant CAD (3–6). However, there is
ittle information about the diagnostic performance of
TCA in patients with a low or intermediate prevalence
f CAD.
In our study, the prevalence of concomitant CAD was
5.7%. We found that significant coronary stenoses were
etected using a 64-slice CT scanner with a sensitivity of
00% and a specificity of 92% compared with CCA. A
egative CT scan was correct in 92% (48 of 52) patients in
uling out significant disease, and all patients (18 of 18) with
ignificant CAD were correctly diagnosed. The stenosis
everity was overestimated in 4 patients using CTCA.
iven the high reliability of CTCA, this would mean that
CA could have been avoided in 69% (48 of 70) of patients;
n 26% (18 of 70) a CCA was performed to confirm the
TCA diagnosis, and in 6% (4 of 70) an unnecessary CCA
ould have been performed on the basis of CTCA out-
ome.
oronary calcium. The presence of calcium causes prob-
ems in the correct interpretation of the CTCA. Calcium
reates blooming artifacts, which obscure the visualization
f the underlying non-calcified plaque or lumen. Calcium
ends to overestimate the severity of adjacent lesions, either
ecause of the blooming effect itself or because, in the case
f doubt or fear of “missing” a significant stenosis, a
defensive” scoring is exercised. This has led to an ongoing
ebate as to whether a CTCA should be aborted when the
alcium score exceeds a certain threshold. A generally
ccepted cutoff value is lacking, and proposed thresholds are
rbitrarily chosen. Usually a chosen cutoff level is derived
rom the total calcium score. The total calcium score is
omewhat misleading, because calcium distributed along the
ntire coronary tree would make the interpretation of a
TCA examination relatively easy, whereas a single heavily
alcified plaque would make interpretation doubtful.
Recently, Gilard et al. (25) reported good accuracy of a6-slice scanner in 55 patients referred for elective aortic palve surgery who had a mean calcium score of 609  860.
hey used the Agatston score of1,000 as a cutoff point by
howing that patients with this score had a higher frequency
f non-interpretable segments. In our subgroup of patients
ith aortic stenosis we also found, not unexpectedly, a
igher calcium score. In this subgroup, the diagnostic
ccuracy of CTCA was lower because the extensive calcifi-
ations negatively influenced grading of stenoses and re-
ulted in overestimation of the stenosis severity.
What would be the role of CTCA in patients referred for
CA before cardiac valve surgery? We do recommend to
rst obtaining a calcium score in all patients without atrial
brillation, persistent irregular heart rhythm, or renal dys-
unction. If the calcium score is 1,000, we would advise
ot to proceed with CTCA. If lower, patients may be
dvised to undergo CTCA. Patients with a scan negative for
ignificant CAD can directly be referred for cardiac valve
urgery. In case of doubt, and in the presence of significant
AD, a confirmative CCA is required to either confirm or
efute the presence of significant CAD.
Heart rate reduction in patients with heart rates 65
eats/min is part of the protocol used with current 64-slice
T scanners to increase image quality. Next-generation
ual-source CT scanners will allow scanning at higher heart
ates because of the improved temporal resolution of 83 ms,
hereby avoiding the use of heart-rate reduction with
eta-blockers (26,27). Especially, patients with severe aortic
tenosis would benefit, since the administration of beta-
lockers is limited. The radiation exposure can be decreased
ith the ultrafast dual-source CT scanner during higher
eart rates and use of X-ray tube modulation compared to
4-slice CT scanning.
tudy limitations. The presence of atrial fibrillation, which
ccurs frequently with mitral valve disease, precludes the use
f CTCA and was indeed a significant reason for exclusion
n our study. Only patients scheduled for elective valve
urgery were screened, and patients in acute settings with
emodynamic compromise were not studied. Since most
atients were referred from community hospitals for valve
urgery, the pre-operative diagnostic work-up, including the
CA, was performed in many study patients. This may
ave created a bias, although the CT scoring was done
linded to the coronary angiogram. The rather high radia-
ion exposure from CTCA as compared to CCA is of
oncern (7,8). The radiation exposure can be reduced by
0% with use of prospective X-ray tube current modulation
28). However, this limits the possibility of reconstructing
aluable datasets during the end-systolic phase (29). In our
tudy, we found that in 30% of the patients, end-systolic
hase reconstructions were useful and were of higher image
uality than the mid- to end-diastolic–phase reconstructed
mages.
onclusions. The diagnostic accuracy of 64-slice CTCA
or ruling out the presence of significant coronary lesions in
atients undergoing elective valve surgery is excellent and
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